INTRODUCTION
Breast cancer is a common disease and the second leading cause of death among women of the developed countries [1] . Breast cancer is an uncontrolled growth of breast cells. The risk of breast cancer is increasing worldwide day by day [2] . The number of women afflicted by breast cancer is on gradual rise in Bangladesh also. According to the findings from different government and non-government institutions, there are more than 1.2 million different types of cancer patients in Bangladesh. Annually, 0.2 million people are being added to the number of cancer cases. Although many studies have focused on breast cancer aetiology, nosogenesis and treatment, various aspects of this disease remain unknown. However, it is believed that trace elements play important roles in biological processes relevant to breast cancer, especially those elements that are essential components of antioxidants [3] . As an activator of many enzymes involved in the synthesis of DNA and RNA, zinc has been the subject of investigations regarding its importance in biochemical processes and antioxidant defense [4] .
There are various risk factors for breast cancer. These include gender, age, estrogens, hormonal problems, diet, exercise, alcohol consumption, smoking, genetics, family history, taking hormone replacement therapy etc [5] . There are some micronutrients like copper and zinc which have a role in making the body enzymes and thus they may have a role in the pathologic processes of the human body [6] . The alteration of trace elements such as zinc and copper may have an influence in the activities of antioxidant enzymes as well. Some studies have shown that zinc can induce apoptosis in cancer cells and inhibit cell proliferation. High levels of zinc supplementation had a positive effect on reducing oxidative stress and improving immune responses in cancer patients [7] . However, some studies have indicated that zinc serves as a co-factor for cancer cell fission and replication [8] . Kuo et al, showed that the serum zinc levels in women with breast cancer were lower than those in healthy controls [9] , and a similar result was reported for hair zinc levels [10] .
Copper is an essential micronutrientand has an important role in metabolism. However, some remarkable statistical changes in the distribution of copper in patients with various neoplasms have been observed [11] .
In recent years, serum micronutrient levels have been estimated in order to evaluate their possible role in the etiology of various kinds of carcinoma. Several studies [12, 13] have found differences in the copper and zinc level in blood serum for control and cancer patients. In this context, we wish to conduct a case-control study of the concentration of Cu and Zn in blood serum for the first time in Bangladesh. This study will estimate and compare blood serum level of Cu and Zn among healthy samples (control) and breast cancer patients.
MATERIALS AND METHODS

Patients and Sampling
This cross sectional study was conducted on 23 female breast cancer patients registered at Ahsania Mission Cancer and General Hospital, Dhaka, Bangladesh and 22 healthy volunteer, with no report of cancer or any other systematic diseases. The study was conducted from January to December 2016 in Dhaka, Bangladesh and it was approved by the medical ethics committee for human study of Faculty of Medicine of the University of Dhaka, Bangladesh.
Biochemical measurements were done only for the patients who had been registered as patients with advanced breast cancer in the hospital after clinical, radiological (mammography) and histopathological diagnosis. Patients with diabetes mellitus, hypertension, jaundice, pregnant patients, patients who were breast feeding, taking hormonal therapy were excluded. The samples were collected from patients before starting chemotherapy, radiotherapy or any other treatment related to breast cancer. The control group consisted of 22 volunteers matched on age, sex and smoking status of the case group. The clinical features of the patients and control subjects are shown in table 1. 100 (23) 100 (22) About 5 ml of blood samples were drawn from the cubital vein and serum was separated by centrifugation at 1000g for 10 min. Sterile disposable syringes were used for sample collection. The blood samples from cancer patients were collected in Eppendrof and then transported in an icebox. The serum was separated immediately by centrifugation. All the serums were transferred to Eppendrofs and stored at -20ºC until analysis.
Table1. Clinical features of controls and case subjects
Biochemical Measurements
For analysis with Atomic Absorption Spectroscopy, Copper and Zinc standards (dissolved in 2% nitric acid) were purchased from Perkin Elmer, USA. Nitric acid was purchased from Sigma Aldrich, Germany. Deionized water was used for this purpose. The Analyst 800 AAS machine from USA was used for AAS analysis. A HST 250 VM vortex from Korea and HTR 220E analytical balance from Japan were used in the research work. The model of centrifuge was Hettich, D-78532 and Hemocold refrigerator was used.
For preparation of standard solutions, the standard stock solutions of copper and zinc, trace elements were dissolved in 2% HNO 3 to a concentration of 1000 ppm. These were diluted with deionized water to the desired concentrations in separate 100ml volumetric flasks for calibration. Calibration curves for copper and zinc are given in fig 1 and fig 2. For sample preparation, 150 microliter of serum was diluted to 1500 microliter with deionized water. At first, the nebulizer was rinsed by aspirating with water containing 1.5mL HNO 3 per liter. The blank was atomized and set to the zero value. Samples were atomized and there absorbance were determined. Lamps were changed and the procedure was repeated for each element. 
Statistical Analysis
The concentrations of trace elements were expressed in ppm unit. The mean concentrations were expressed in mean ± SD. The statistical analysis was done by Student's t-test. Significance level was set as P<0.05.
RESULTS AND DISCUSSION
Serum levels of Cu, Zn and their ratio were measured from 22 healthy female controls as well as 23 advanced breast cancer patients by AAS. The mean values of the concentration of Cu, Zn and Cu/Zn ratio belonging to controls and cancer serums have been summarized in Table 2 . Serum Cu and Zn level were found significantly higher for cancer patients than control healthy women. Though serum Cu/Zn ratio was higher in cases of controls, their relationship is insignificant as given in Table 2 . To our knowledge, this is the first ever study to examine the relationship between serum copper and zinc levels among Bangladeshi breast cancer patients. A sharp increase has been found for Zn and Cu levels as well as their ratio in case of patients than controls. However, Cu and Zn concentration has been found significantly and remarkably higher in case of cancer patients. Heavy metals and its compounds may interfere with breast cancer in different ways. They are not only an important risk factor for the development of breast cancer but also their cytotoxicity have beneficial effects inducing apoptosis and cytotoxicity in breast cancer cells. Thus it is important to understand, under which circumstances specifically cancer cells can be targeted by metals as well as their compounds [14] . The effect of Cu and Zn are discussed separately in the following section.
Table2.Mean ± SD concentration of Cu, Zn and their ratio in serums collected from case and control group
Copper:
Copper is an essential nutrient in human body. It plays important role in metabolism.However, copper generates reactive oxygen species via activation of several organic peroxides. These free radicals induce mutations by damaging the nucleic acid, DNA. Thus, an increase in serum levels of copper may have a role of compounding factor in case of breast cancer [15] . Like breast cancer, gynaecological cancer has also been found to be directly related to high concentration of copper in blood serum [16] .The results of the present study demonstrated increased concentration of Cu for breast cancer patients which support the argument with many of the previous study reported in the literature [12, 13, 17] .
Zinc:
Zinc is another trace element which is considered as a vital element for cellular growth. It is one of the micronutrients whose serum level changes are effective in oxidation and regeneration processes as well as development of carcinogenesis [18] . Zinc participates in the transcription process as a cofactor. Furthermore, it plays an active part in the enzymatic antioxidant system, including carbonic anhydrase, superoxide dismutase, and leucine aminopeptidase. These factors take part in homeostasis of body against the tumor progression [19] . Moreover, Zinc may be directly related to the prevention of DNA damage as well as gene mutation. Thus, zinc as an antioxidant decreases the risk of carcinoma [20] . The results of the concentration of zinc obtained in the serum of cancer patient were obtained significantly high than control that supports the findings in different report in the literature as mentioned above. In many of the previous study it has been demonstrated the causes of different tumors for increased Zn concentration.
The role of zinc in the synthesis of nucleic acid, its effects in producing metallothioneins, grabbing free radicals and its importance in the activity of cytotoxic T cells have made zinc a very important micronutrient for our body.
However, animal studies reported that zinc may enhance tumor prognosis [21] . Furthermore, primary studies on human beings evaluate the role of zinc and other micronutrients in inducing treatment effects in patients with precancerous and cancerous lesions [22] .
On the other hand, a large number of literature suggest that Cu/ Zn ratio can play a vital role for abnormal growth of tissue or tumor growth [23] .
In the present study we have observed an increased level of Cu/Zn ratio for breast cancer patients. However, the values are not significantly correlated with the control serums. This finding suggests that the Cu/Zn level could not be used as a diagnostic biomarker of breast cancer. Additional studies are required to explore the association between serum Cu/Zn level and severity of disease and to explore the usefulness of this marker as a prognostic factor after treatment of breast cancer
We also demonstrated the relationship between serum methylparaben concentration from cosmetic sources and breast cancer 24 . The result gave an insight for paraben exposure of Bangladeshi female breast cancer patients. The serum concentration of methylparaben was determined by using reverse phase high performance liquid chromatography (RP-HPLC). The results of HPLC data demonstrated there is no existence of methylparaben in the control samples. There was only one sample from breast cancer patients, which had been found to contain traces of methylparaben. Though we are exposed to methylparaben extensively, very limited evidence has been found towards its relationship with breast cancer.
CONCLUSION
The present study investigates the effect of copper and zinc in the pathogenesis of breast cancer. Our data is suggesting that there is a significant relationship of increased copper and zinc level in human blood serum with breast cancer. Though the Cu/Zn ratio has also been found to increase in case of breast cancer patients, significant correlation has not been observed. It has been recommended that the imbalance of copper and zinc level in blood serum has an association with breast cancer. However, further prospective cohort studies concerning the causes of changes in copper, zinc concentration in blood serum of patients with breast cancer seems to be well ground for Bangladeshi women.
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